This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defecrive images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORbERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHrPE DARK PHOTOS 

• GRAY SCALE E)OCUMENTS 



IMAGES ARiE BEST AVAILABLE COPY. 



As rescanDiiig documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



02) 



'i: US * ^'^^ 



(sointar 

H 0 I L 33/00 



N 8934-4M 



!|#|^¥5- 152609 

(43)4^9BB 5*0993) 6^ 18 B 



(21) aM*^ 

(22) dsaB 



«||iF3-336011 
sFjjt3*(199»)"-^25B 



(TDSiiaA 000226057 

Bi<t*xa««6tk 



r;r'r.i^«"*--- ---- 




-tt^GaiAli.iN (flLOSXSir 

it-tm^mittn^mz J: 0 as * nri^ )t «r«i- -5 

[00 0 1 ] 
[000 21 

aAlAs. Ga P#J:!??te5«3t*^, 2I1;>'^/Ujx 
(0 0 0 31 «fli-t-/uK4»l, «Jt3»-^0«5fe 

[0 0 0 4] 

(0 0 0 5 1 tZbV. 31^, LEDi: Lm^^b^K 

9, -fftSfctl«^<0LED«5Rfe•5lffl^b;^i^rl^J:^ 

A! W.N (fatXdO 3aXS I T>3^>. ) TI?$no2 5(7 



^W=5-i 5 2 6 0 9 

^. P163-P 1 6 6. 1 9 9 1 ). ^nizxhtp 

JO t^L. -5:(OLED(l«)tiS*^-^T^rj:9{C5Ka;ii£^^ 
W L T V > -5 *;>^« ;f ;j:a|tv ^ ,t ; N 9 :X 5 .tt ^ ^ ^ 
(0 0 0 6] ^/>»ff ?:«;f^/j:$r.,^'*o 

m^tfi, dsj:c;3 7 0 nmn^iZh^m<t:f^V J^T^J.t 

«*A<t, ^ti^(oma[^^±$^^-t\zhi. ' 

Co 0 0 71 

rnt * - t «r « i i- 5 L E D -r ^> -5 . 
(0 0 0 81 Sl2*i*ll§^OLED£Ofllifi^r.-5^i--^55 

i±i-^^•ncv^fe*^), Ga a I NlOna«^:>^^;W;^x^2 
t«ftWC|fl3et'5fc*^. Ga A 1 N/f^-jr yf->i7'o 

tw»tJ8*-yuK4iCil4 2 0-4 4 0 nm<^i£oa«II 

^oT®a$nr4 s o n,-ntc«^t--^$rirr^>;s5 

(0 00 91 



3 



4» 

t^M?5- I 3 2 S 0 9 

[1321 *«MOLEDO-3?JSW<0«it5-,T^-rJl2C 

1 1 • • 2 • • • >^yu;^xi> 

3 • • • >^'/u-1f;^ S 4 • • • Wffi^-zuK 
5 • • • SitftlGf. 



(131] 



(132] 



Translations 2013363530 p «^ 



Japan Kokai [Unexamined] Pacent 5-152609/1993 

Date of Publication: 18 June 1993 

Patent Application 3-336011/i99i 
. Date of Application: 25 November 1991 

Applicant: Nichi-A Kagaku Kogyo K K 
Inventors: Y. Tadat'su and S. Nakamura 

[Title of Invention] Light Emitting Diode 

[Abstract] 
[Objective] 

r^^^r,J°J"'l'2''^ ^^f visibility and brightness of a light emitt^na 
^ ^^5ht emitting element consisting of ^"'""'"^ 
Mai? ^^f^^""" material of a gallium nitride based lompound whose 
light emitting peaks are near 43 0 nm and 3 70 nm. 

[Constitution] 

In a light emitting diode comprising a light emittinc elem^n^ 
f^^' " surrounded with I resil moldT thl said figit 
Suii^^nfi^T^o" consists of a semiconductor of a compound based on 
gallium nitride which is expressed by the general formula Ga Al N 
(where 0<I<1) , and in the said resin mold, there is added l^'''^'^''' 
fin^^f^''^''^ dyestuff or a fluorescent pigment which emits 
Jom?^ ^^''^ ^^^^^ '^^^'^ excited by the light emission of the said 
semiconductor of a compound based on gallium nitride 
[Insert Figure 2] ^-^^e. 

[Claims of the Patent] 
[Claim 1] 

Light emitting diode which is characterized as follows: In a 
light emitting diode comprising a light emitting element on a stem 
that is surrounded with resin mold, the said light emitting element 
consists of a semiconductor of a compound based on gallium nitride 
which is expressed by the general formula GarAli-jN (where 0<I<1) , 
and in the said resin mold, there is added a fluorescent dyestuff 
or a fluorescent pigment which emits fluorescent light when excited 
by the light emission of the said semiconductor of the compound 
based on gallium nitride. 

[Detailed Description of the Invention] 
[0001] 

[Field of Application in Industry] 

This design is related to a light emitting diode (hereinafter, 
this is called an LED) which is made by surrounding a light 
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emitting element with a resin ..old. m particular, it is r.l - 
.0 the wavelength-converted light emitting diode which ca. e^^"' 
-ny types of light fro. one type of light emitting eleme-^t a'^d 
moreover, the light has high brightness ^ 
(0002] 

(Existing Technology) 

In general, an LSD has the construction shown in Figure 1 1 
IS the light emitting element consisting of, for example, GaAlAs 
Gap, etc, that is cut to less than 1 mm square, 2 is a metal stem 

a metal post, and 4 is the resin mold that surrounds the light 
emitting element. The back face electrode of the light emitting * 
element 1 is bonded' to the metal stem 2 by silver paste so as to be 
connected electrically; the surface electrode of the light emitting 
elem.ent 1 is wire-bonded at its surface by a gold wire which is 
extended from the metal post 3 that is another terminal. Further 
the light emitting element 1 is encased in the transparent resin ' 
mold 4 . 

[0003] 

Normally, for the resin mold 4, a resin of high refractive 
index and high degree of transparency is selected for the' purpose 
of discharging the emission of the light emitting element into the 
air with good efficiency; however, in addition, for the purpose of 
converting the emitting color of the light emitting element, or for 
the purpose of correcting the color, an inorganic pigment or 
organic pigment is mixed into the resin mold 4 in some cases as the 
coloring agent. For example, if a red pigment is added into the 
resin mold of the green color light emitting element that has a GaP 
semiconductor material, the color of the emitted light can be made 
to be the color white. 
[0004] 

[The Problem Which the Invention Intends to Solve] 

However, in the past, the technology of converting the 
wavelength by adding a coloring agent to the resin mold was seldom 
used in practice; it was merely the technology of correcting color 
by a coloring agent was being used. The reason for this is that, 
if a coloring agent which is a non-emitting material is added to 
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the resin mold in an amount which r.r. . 

light emitting elemonts th.. • Poetically. [to produce] 

Group li-vi o^r- ^.p ^ , "'-'-or materials as ZnSe o 

P VI, Sic of Group I.V-IV and GaN of Group Ili-v p.. . 
among them, it was announced that the a.ll ■ Recently, 

Li!r r' ■ " "^""« ""P'^'-nd 

samiconductor, an LED which realized the fir=f ■ 

semiconductor is mainly near 430 nm; also it ha. • • 

in hh« mr . aj-so, It has an emission peak 

ZJIT Tk"'"" "° l-gch ia the shortest 

lZ Zl ""T ''O""'"""-^ semiconductor materials. This 

e'utirrr: '--"-ing Of poor visibility because the 

emitting light is near the violet color as indicated by the 

emission wavelength. 

[0006] 

The present invention has been accomplished in view of this 
situation and its objective is to improve the visibility and 

element consisting of the semiconductor material of gallium nitride 
based compound whose light emitting peaks are near 43 0 nm and 3 70 

[0007J 

[The Means for Solving the Problem] 

This invention is a light emitting diode which is 
characterized as follows: In a light emitting diode comprising a 
light emitting element on the stem that is surrounded with a resin 
mold, the said light emitting element consists of the semiconductor 

Unexamined Patent 5- 152609/1 W 



P'ai»»t Tr cr>» I 



at ions 



he 



of a compound based on gallium nitride which is exoressed by t 
general formula Ga..Al,..N (where 0<I<1, , and in th. said resin mold 
Chere xs added a fluorescent dyestuff or a fluorescent pigment ' 
Which emits fluorescent light when excited by the light emission of 
the said semiconductor of a compound based on gallium nitride 
[0008] 

Figure 2 is an example of application which shows the 
construction of the LED of this invention, li is the light 
emitting element of blue color which is made by having GaAlN 
laminated to n type and p type (layers) on a sapphire substrate, 2 
and 3 are the same metal stem and metal post as in Figure l and 4 
is the resin mold that surrounds the light emitting element. The 
back face of the light emitting element 11 is an insulated 
substrate of sapphire and the electrode . can not be taken out from 
the back face; therefore, in order to connect the n electrode of 
the GaAlN layer electrically to the metal stem 2, the GaAlN layer 
is etched to expose the surface of the n type layer and to attach 
an ohmic electrode and to make the electrical connection using a 
gold wire. Also, the other electrode is wire-bonded at the surface 
of the p type layer by a gold wire which is extended from the metal 
post 3 as in Figure 1. Also, to the resin mold 4, there is added 
fluorescent dyestuff 5 which emits [light of] wavelengths having a 
light emission peak at 480 nm when excited by [light of] wavelength 
near 420 - 440 nm. 
[0009] 

[Effectiveness of the Invention] 

The fluorescent dyestuff and fluorescent pigment are generally 
excited by light of short wavelength and emit light of longer 
wavelength than the excitation wavelength. Conversely, there are 
also fluorescent pigments which emit short wavelength light with 
excitation by light of long wavelength, but in this case, the 
energy efficiency is very poor and light emission occurs only 
weakly. As mentioned above, the semiconductor of the compound of 
gallium nitride has its emission peak at the shortest wavelength 
side among the semiconductor materials which are used in LEDs, and 
furthermore, it has an emission peak in the UV region also. 
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Therefor,, when this is used as the material of lioht 
element, by addin, floorescent dye stuff »r fl esl„r""'"' 
.Ke resin ™old that surrounds the light e.itt „; eu:: t'thl" " 
fluorescent substances can be excited ™ost optiLlly. ' 

also the conversion of the light of various wavelengths is possi 
by the types of fluorescent dyestaff and fluorescent pigments 
Moreover the light of short wavelength is converted to a longer 
-avelength, and as the energy efficiency is good, the amount ! 
fluorescent dye and fluorescent pigment can be small, and this is 

[Brief Description of the Figures] 
(Figure ij 

schematic cross section diagram showing the construction of a 
conventional LED. 
[Figure 2] 

Schematic cross section diagram showing an example of 
application of this invention. 

(Description of the Codes] 

-^esin^m^frf^"^''^^''?!®^^'"^'"''' 2 stem; 3 -- Metal post- 4 - 

Resm mold; 5 Fluorescent dye stuff P°s^' « 
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